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(54) EXPOSURE DEVICE AND METHOD OF MANUFACTURING DEVICE USING THIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure 
device, which augments the intensity of SR light, which 
is radiated on a required exposure surface, and is made 
the throughput enhance, by a method wherein the SR 



SOLUTION: This exposure device is provided with at "^mii 
least one group of plane mirrors 13 and 14, which 
oppose to each other holding main light beams between 
them on the surface of an SR orbit and are respectively 
arranged on two steps in the direction of the main light 
rays, and more than one sheet of irradiation mirrors 15, 

which receive SR light 12 reflected from the plane mirrors to reflect the SR light and radiate 
the SR light on a mask 18. In this case, the first-step plane mirror 13 of the plane mirrors 
arranged on the two steps receives the SR light 12 and makes the received SR light 12 reflect 
on the second-step plane mirror 14, which is located on one side of the opposed positions 
holding the main light rays between them, the optical path of the SR light, which is reflected 
from the second-step plane mirror 14, is modified so that the effective region of a mask can 
be irradiated with the SR light and the direction of each plane mirror and the direction of the 
SR light, which is incided in each plane mirror, are set in the prescribed relation between each 
plane mirror and the SR light so as to prevent a plane, on which the SR light is formed, from 
being rotated. 



light is condensed at a large launch angle in the 
horizontal direction of synchroton radiation (SR light), 
which is sheetlike electromagnetic waves, and a method 
of manufacturing a device using this exposure device. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the aligner which irradiates the synchrotron orbital radiation emitted from the source of SR 
at an irradiated object At least 1 set of flat-surface mirrors which countered on both sides of the chief ray 
on SR raceway surface, and have been arranged in the direction of a chief ray at two steps. Said flat- 
surface mirror which received said synchrotron orbital radiation reflected from said flat-surface mirror, 
reflected, was equipped with one or more exposure mirrors which irradiate said irradiated object, and 
has been arranged in two steps The flat-surface mirror of the 1st step receives said synchrotron orbital 
radiation emitted by the big angle of divergence in SR raceway surface from said source of SR. The flat- 
surface mirror of the 2nd step which is in an opposite location on both sides of said chief ray is reflected. 
An optical path is changed so that the service area of said irradiated object can irradiate said synchrotron 
orbital radiation reflected from the flat-surface mirror of this 2nd stage via said exposure mirror. And the 
aligner characterized by what the direction of said each flat-surface mirror and the direction of said 
synchrotron orbital radiation which carries out incidence are set up for by predetermined relation so that 
the flat surface which said synchrotron orbital radiation by which the optical path was changed forms 
may not rotate around said direction of a chief ray with said SR raceway surface. 
[Claim 2] The aligner according to claim 1 which a part of synchrotron orbital radiation carries out 
incidence to said exposure mirror directly from said radiation light source, and is irradiated by said 
irradiated object with said synchrotron orbital radiation which carried out incidence from the flat-surface 
mirror arranged in said two steps. 

[Claim 3] The aligner according to claim 1 or 2 which at least one of said exposure mirrors can vibrate, 
and extends an exposure field and irradiates the service area of said irradiated object by oscillation. 
[Claim 4] It has a shutter between said exposure mirrors and said irradiated objects, and is the same 
aligner according to claim 3 as the oscillating direction of said exposure mirror where the direction of 
this shutter of operation can vibrate. 

[Claim 5] An aligner given in any 1 term of claim 1 to claim 4 by which said exposure mirror for 

irradiating said irradiated object is constituted from one flat-surface mirror. 

[Claim 6] An aligner given in any 1 term of claim 1 to claim 4 by which said exposure mirror for 

irradiating said irradiated object is constituted from one spherical-surface mirror. 

[Claim 7] An aligner given in any 1 term of claim 1 to claim 4 by which said exposure mirror for 

irradiating said irradiated object is constituted from one cylindrical mirror. 

[Claim 8] An aligner given in any 1 term of claim 1 to claim 4 by which said exposure mirror for 

irradiating said irradiated object is constituted from one spherical-surface mirror and one flat- surface 

mirror. 

[Claim 9] An aligner given in any 1 term of claim 1 to claim 4 which consists of two flat-surface mirrors 
by which said exposure mirror for irradiating said irradiated object has been arranged succeeding said 
flat-surface mirror arranged in said two steps, and which counter mostly, and one cylindrical mirror. 
[Claim 10] An aligner given in any 1 term of claim 1 to claim 4 which consists of two flat-surface 
mirrors by which said exposure mirror for irradiating said irradiated object has been arranged 
succeeding said flat-surface mirror arranged in said two steps, and which counter mostly, and one 
spherical-surface mirror. 

[Claim 1 1] Said irradiated object is an aligner given in any 1 term of claim 1 which is a mask to claim 
10 by which the exposure imprint of the pattern of this mask is carried out at a substrate. 
[Claim 12] The device manufacture approach characterized by manufacturing a device using the aligner 
of claim 1 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes the X-ray or vacuum ultraviolet radiation from the light 
source, such as an aligner, especially the radiation light source, emit, and relates to the device 
manufacture approach using the aligner and this which expand and expose an exposure field. 
[0002] 

[Description of the Prior Art] SR (synchrotron radiation) light source is the light source which has a big 
angle of divergence in SR raceway-surface inboard (it is usually called horizontally hereafter since SR 
raceway surface is installed in accordance with the level surface), and has a small angle of divergence in 
the direction (it is similarly called the direction of a vertical) vertical to SR raceway surface and which 
emits a sheet-like electromagnetic wave (an X-ray and vacuum ultraviolet radiation are included). Since 
the angle of divergence of the direction of a vertical is small, when synchrotron orbital radiation is 
irradiated as it is, in the direction of a vertical, it irradiates only in the small range. So, in the aligner 
using the radiation light source, a certain approach for extending the exposure area of the X-ray 
irradiated from SR light source in the direction of a vertical is needed. 

[0003] As an approach (1) for this a ****** mirror is arranged between SR light source and an 
exposure side. How to vibrate at an angle of Number mrad (R. P.Haelbich others) J. 
Vac.Sci.&Technol.Bl(4) Oct.-Dec.1983, pp. 1262- 1266 (2) The oblique incidence mirror of a curved- 
surface configuration is arranged between SR light source and an exposure side. By echo on a mirror 
curved surface the approach (it Grobman(s) Warren D. -) of expanding the angle of divergence of the 
direction of a vertical of an X-ray beam handbook on Synchrotron Radiation, Vol.1, chap. 13, p.l 135, 
North-Holland Publishing CO., 1983, etc. are knovm. Moreover, (3) There is a method (JP,1-244400,A) 
of expanding the angle of divergence of the direction of a vertical of an X-ray beam by shifting a mirror 
configuration from a cylindrical configuration and making the curvature of a periphery small 
continuously as the amelioration approach of (2), attaining strong equalization. Drawing 13 is the typical 
perspective view of the aligner of the conventional example (3), and the signs 13 1 in drawing of the 
point emitting light and 132 are [a mirror and 133 ] masks. An angle of divergence is expanded in the 
direction of a vertical by the mirror 132 of a special configuration, and SR light from the point 131 
emitting light is irradiated by the mask 133. And the exposure imprint of the pattern formed in this mask 
is carried out at a non-illustrated wafer substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] Among these approaches, momentarily, a beam is irradiated 
by a part of exposure side, but, as for (1), the mask for exposure expands selectively. The effect of this 
expansion cannot be removed if the oscillation period of a mirror is not fully short, but it becomes 
difficult exact to imprint [ of a detailed pattern ] it. On the other hand, in order to shorten an oscillation 
period enough, big actuation power is needed and it cannot realize practical in many cases. 
[0005] On the other hand, since (2) can carry out the package exposure of the necessary exposure side, 
while it covers the fault of (1) mentioned above, it can be called plan, however, by the above-mentioned 
reference, since the mirror configuration be cylindrical, while have the fault of lose energy remarkably 
with amplification of a beam, only SR light within the include angle which cannot condense the 
horizontal big angle of divergence of a sheet-like electromagnetic wave, therefore connect the point emit 
light and an exposure field horizontally can be use. 

[0006] Although (3) has solved the fault of losing energy with amplification of a beam among the faults 
of (2), it is the same as that of (2). [ of the ability to use horizontally only SR light within the include 



angle which connects the point emitting light and an exposure field ] Therefore, from (2), the 
reinforcement irradiated by the necessary exposure side needed to perform improvement in a throughput 
of exposure by adopting the means of whether buildup of light source reinforcement is aimed at, or to 
aim at lifting of the sensibility of a resist ftirther, although improved greatly. This will cause cost lifting 
of SR light source, buildup of the magnitude of SR light source, or cost lifting by resist development. 
[0007] Although there is also the approach of vibrating at an angle of Number mrad giving concave 
curvature to an oblique incidence mirror in the vertical direction with the optical axis of SR light as 
amelioration of (1), and condensing SR light in the point of on the other hand condensing the horizontal 
big angle of divergence of a sheet-like electromagnetic wave It is completely the same as that of (1) 
without a beam being momentarily irradiated by a part of exposure side, but shortening the oscillation 
period of a mirror enough that the exact imprint of a detailed pattern becomes difficult. 
[0008] If the object of this invention attracts buildup of the reinforcement irradiated by the necessary 
exposure side, without aiming at buildup of light source reinforcement by condensing the horizontal big 
angle of divergence of SR light which is a sheet-like electromagnetic wave at the same time it performs 
the exact imprint of a detailed pattern by carrying out the package exposure of the necessary exposure 
side in view of the fault of the above-mentioned conventional example, it is to offer the aligner whose 
throughput improved. 
[0009] 

[Means for Solving the Problem] In the aligner which irradiates the synchrotron orbital radiation to 
which the aligner of this invention was emitted from the source of SR at an irradiated object At least 1 
set of flat-surface mirrors which countered on both sides of the chief ray on SR raceway surface, and 
have been arranged in the direction of a chief ray at two steps. The flat-surface mirror which received 
the synchrotron orbital radiation reflected from the flat-surface mirror, reflected, was equipped with one 
or more exposure mirrors which irradiate an irradiated object, and has been arranged in two steps The 
flat-surface mirror of the 1st step receives the synchrotron orbital radiation emitted by the big angle of 
divergence in SR raceway surface from the source of SR. An optical path is changed, it reflects in the 
flat-surface mirror of the 2nd step which is in an opposite location on both sides of a chief ray ~ making 
~ this — the synchrotron orbital radiation reflected from the flat-surface mirror of the 2nd step so that the 
service area of an irradiated object can be irradiated via an exposure mirror And with SR raceway 
surface, the flat surface which the synchrotron orbital radiation by which the optical path was changed 
forms is set up due to predetermined in the direction of each flat-surface mirror, and the direction of 
synchrotron orbital radiation which carries out incidence so that it may not rotate around the direction of 
a chief ray. 

[0010] Moreover, it is desirable that an irradiated object irradiates with the synchrotron orbital radiation 
in which a part of synchrotron orbital radiation carried out incidence to the direct exposure mirror from 
SR light source and which carried out incidence from the flat-surface mirror arranged in two steps. 
[001 1] Furthermore, at least one exposure mirror can vibrate, an exposure field may be extended by 
oscillation, the service area of an irradiated object may be irradiated, and it may have a shutter between 
an exposure mirror and an irradiated object, and may be the same as that of the oscillating direction of 
an exposure mirror where the direction of this shutter of operation can vibrate. 
[0012] The exposure mirror for irradiating an irradiated object may consist of one flat- surface mirror. 
You may consist of one spherical-surface mirror, and may consist of one cylindrical mirror. You may 
consist of one spherical-surface mirror and one flat-surface mirror, and may consist of two flat-surface 
mirrors which have been arranged succeeding the flat-surface mirror arranged in two steps and which 
counter mostly, and one cylindrical mirror. You may consist of two flat-surface mirrors which have been 
arranged succeeding the flat-surface mirror arranged in two steps and which counter mostly, and one 
spherical-surface mirror. 

[0013] Moreover, an irradiated object is a mask and the exposure imprint of the pattem of this mask may 
be carried out at a substrate. 

[0014] The device manufacturing installation of this invention manufactures a device using an above- 
mentioned aligner. 

[0015] When two flat-surface mirrors cannot be found by making an optical path change so that the 
service area of an irradiated object may be irradiated to the synchrotron orbital radiation by which two 
easy flat-surface mirrors of processing were made to counter mostly, is [ of synchrotron orbital 
radiation ] separated from a chief ray in this invention, and outgoing radiation was carried out into SR 
raceway surface at the big include angle, it becomes possible to use effectively the synchrotron orbital 
radiation which was not able to irradiate an irradiated object. 



[0016] In this invention moreover, between the direction of two flat-surface mirrors, and the direction of 
outgoing radiation synchrotron orbital radiation At the same time it makes an optical path change so that 
the service area of an irradiated object may be irradiated via an exposure mirror by setting up a certain 
fixed relation The description is with SR raceway surface before the field which synchrotron orbital 
radiation forms after emanating in SR raceway surface and being reflected by two mirrors is reflected to 
make it not rotate around the direction of a chief ray of synchrotron orbital radiation. That is, after the 
synchrotron orbital radiation by which outgoing radiation was carried out is reflected by two flat-surface 
mirrors in SR raceway surface, it is the same as that of the direction of intensity distribution before the 
direction of intensity distribution is reflected, and is the direction of a vertical. Furthermore, this 
synchrotron orbital radiation can be irradiated by irradiating in the required direction in the service area 
of an irradiated object by expanding the angle of divergence of the direction of a vertical of an X-ray 
beam by one spherical-surface mirror or cylindrical mirror, or one flat-surface mirror. 
[0017] Moreover, the field of synchrotron orbital radiation where the synchrotron orbital radiation which 
it was reflected by the flat-surface mirror of the 1st step and the 2nd step, and carried out incidence to 
the exposure mirror, and the synchrotron orbital radiation which passed through between the flat-surface 
mirrors of the 1st step and the 2nd step, and carried out incidence to the direct exposure mirror are 
irradiated by the irradiated object since the coordinates (about y coordinates) of the direction of a 
vertical of an irradiated object can differ is expanded. 

[0018] Furthermore, at least one exposure mirror can vibrate and the field of the irradiated object 
irradiated compared with the case where an exposure mirror is not vibrated can be expanded more by 
extending an exposure field and irradiating the service area of an irradiated object by oscillation. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of operation of the aligner used for the device 
manufacture approach of this invention is explained with reference to a drawing. Drawing 1 is the 
typical perspective view of the gestalt of operation of the 1st of this invention, drawing 2 is the typical 
plot plan showing the relation between the point emitting light and a mirror, (a) is a side elevation and 
(b) is a plan. As for the sign 10 in drawing, as for SR light source, the flat-surface mirror of the 3rd step 
tiie flat-surface mirror of the 2nd step, and whose 15 and 25 SR light, and 13 and 23 are [ for the point 
emitting light and 12 and 22 / 1 1 and 21 ] exposure mirrors as for the flat-surface mirror of the 1st step, 
and 14 and 24, and 16, a shutter and 17 are [ a radioparency aperture and 1 8 ] SR light by which a mask 
and 20 were turned to the wafer substrate and 26 was tumed to the mask. 

[0020] Since it was easy, the electron orbit of the SR light source 10 was expressed in the circular orbit. 
Although it exists variously, a ball-race truck form, a square, and when [ other ] an electron orbit is bent 
with a bending magnet, as for actual SR, the SR light 12 and 22 is emitted to a tangential direction. With 
the gestalt of this operation, it is reflected by the flat-surface mirrors 13 and 23 of the 1st step, and the 
SR light 12 and 22 which carried out outgoing radiation at the large include angle from the points 1 1 and 
21 emitting light is reflected by the flat-surface mirrors 14 and 24 of the 2nd step after that. Here, as 
shown in drawing 1 , SR light of two trains which the mirror 13 of the 1st step and the mirror 14 of the 
2nd step have two per set, and outgoing radiation is carried out to the both sides of a chief ray at a large 
include angle, and carry out incidence to each mirror is reflected, respectively. 
[0021] It is vertical to SR raceway surface, and system of coordinates are made into the y-axis in the 
upper part, as shown in drawing 1 , the direction of outgoing radiation of SR light (it is called the 
direction of a chief ray of SR light) is made into the z-axis with the tangent in a certain point on the 
electron orbit of SR (this point is called the point emitting light), and are vertical to both the y-axis and 
the z-axis, and let the direction which makes a left-hand system be a x axis, x and the z-axis will be in 
SR raceway surface. The core of a mask 1 8 is mostly installed in the field of x= 0, i.e., a y-z side. 
Moreover, SR light which carries out outgoing radiation to z shaft orientations from the point emitting 
light is called a chief ray. 

[0022] By drawing 2 , in order to simplify explanation, only SR light which carried out outgoing 
radiation to the positive direction of x at the include angle phi is shown. SR light reflected by the mirrors 
14 and 24 of the 2nd step is tumed in the direction of a mask 18, after being reflected by the flat-surface 
mirrors 15 and 25 of the 3rd step which are exposure mirrors. Then, a mask 18 irradiates, after passing 
opening of the shutter 16 for controlUng light exposure and passing through the radioparency aperture 
17. SR light which penetrated the mask is irradiated by the wafer substrate 20 which carried out resist 
spreading after that. 

[0023] With the gestalt of this operation, further, a part of SR light which carried out outgoing radiation 
in the direction of a chief ray as shovra by drawing 1 Although it passes through between the mirrors 



which have countered, and is directly reflected by the flat-surface mirrors 15 and 25 of the 3rd step and 
it is turned in the direction of a mask 18, without being reflected by the flat-surface mirrors 13 and 23 of 
the 1st step, and the flat-surface mirrors 14 and 24 of the 2nd step There may not be SR light irradiated 
by the 3rd flat-surface mirror directly [ this ]. 

[0024] SR light is the electromagnetic wave (an X-ray and vacuum ultraviolet radiation are included) of 
the shape of a sheet which has a big angle of divergence horizontally (SR raceway-surface inboard), and 
has a small angle of divergence in the direction of a vertical (direction vertical to SR raceway surface) 
(strictly, outgoing radiation of this the "SR light with a horizontally big angle of divergence" has not 
been carried out from one point emitting light, and it is carrying out outgoing radiation to the tangential 
direction from each point on the electron orbit of SR.). Here, it is regarded as SR light which carries out 
outgoing radiation of the SR light which carries out outgoing radiation with the angle of divergence 
corresponding to the die length of the electron orbit from one point emitting light from the electron orbit 
of SR of such small die length that it can be enough regarded as a point. 

[0025] In this invention, when two flat-surface mirrors cannot be found by making an optical path 
change so that the service area of a mask may be irradiated in SR light by which two easy flat-surface 
mirrors of processing were made to counter mostly, is [ of SR light ] separated from a chief ray, and 
outgoing radiation was carried out into SR raceway surface at the big include angle, SR light of the 
outside which was not able to irradiate a mask is used effectively. 

[0026] Although SR light emitted in SR raceway surface forms one flat surface (while natural SR 
raceway surface), after being reflected by two flat-surface mirrors, one flat surface is formed similarly. 
Generally, the flat surface of SR light currently formed after being reflected by these two flat-surface 
mirrors does not become in parallel with SR raceway surface before being reflected, but will be rotated 
around the direction of a chief ray of SR light. Although SR light by which outgoing radiation was 
carried out into SR raceway surface has uniform reinforcement, SR light by which was not fixed as for 
SR luminous intensity by which outgoing radiation was carried out perpendicularly, and outgoing 
radiation was mostly carried out into SR raceway surface for the gauss **** and intermediary **** 
reason will differ from the direction of intensity distribution before the direction of intensity distribution 
is reflected, after being reflected by two flat-surface mirrors. 

[0027] In this invention, the gestalt of the operation after [ 2nd ] mentioning later is also included. 
Between the direction of two flat-surface mirrors, and the direction of outgoing radiation SR light At the 
same time it makes an optical path change so that the service area of a mask may be irradiated by setting 
up a certain fixed relation The description is with SR raceway surface before the field which SR light 
forms after emanating in SR raceway surface and being reflected by two mirrors is reflected to make it 
not rotate around the direction of a chief ray of SR light. That is, after SR light by which outgoing 
radiation was carried out is reflected by two flat-surface mirrors in SR raceway surface, it is the same as 
that of the direction of intensity distribution before the direction of intensity distribution is reflected, and 
is the direction of a vertical. Furthermore, this SR light can be irradiated by irradiating in the required 
direction in the service area of a mask by expanding the angle of divergence of the direction of a vertical 
of an X-ray beam by one spherical-surface mirror or cylindrical mirror, or one flat-surface mirror. 
[0028] Below, a certain fixed relation which should be set up between the direction of two flat-surface 
mirrors and the direction of outgoing radiation SR light is concretely explained using a formula. 
[0029] ** KUTORU of SR light which carried out outgoing radiation at an angle of phi into the level 
surface from the point emitting light as shown in drawing 2 (sinphi, 0, cosphi), 
It is expressed. 

[0030] If the angle which the normal vector of the mirror of the 1st step and the z-axis make is set to 
beta 1 (0 <=betal <=pi) and the projection to xy flat surface of the normal vector of the mirror of the 1st 
step sets a x axis and the angle to make to alpha 1 (0 <=alphal <=2pi) The normal vector of the 1st 
mirror is expressed as (cosalphal sinbetal, sinalphal sinbetal, and cosbetal). Again If the angle which 
the normal vector of the mirror of the 2nd step and the z-axis make is set to beta 2 (0 <=beta2 <=pi) and 
the projection to xy flat surface of the normal vector of the mirror of the 2nd step sets a x axis and the 
angle to make to alpha 2 (0 <=alpha2 <=2pi) The normal vector of the 2nd mirror is expressed as 
(cosalpha2 sinbeta2, sinalpha2 sinbeta2, and cosbeta2). 

[003 1] the vector (sinphi, 0, cosphi) of SR light which carried out outgoing radiation into the level 
surface ~ and It is vertical to the vector of SR light, and the******** vector about the mirror of the 1st 
step of the vector within the level surface (cosphi, 0, -sinphi) is searched for respectively. Next, the 
vector after being reflected by two mirrors of SR light which carried out outgoing radiation in the level 
surface, and a vector vertical to the vector can be found by searching for respectively the******** 



vector about the mirror of the 2nd step of the vector, y component of a vector vertical to the vector of SR 
light after being reflected by two mirrors 2[-{l-2cos2 alpha 1 sin2 beta! cosphi +2cosalphal sinbetal 
cosbetal sinphi} 

xsinalpha2 cosalpha2 sin2 beta 2 + (-sinalphal cosalphal sin2 betal cosphi +sinalphal sinbetal 

cosbetal sinphi) 

X (l-2sin2 alpha2 sin 2beta2) 

- {-2cosalphal sinbetal cosbetal cosphi H-(l-2sin 2betal) sinphi} sinalpha2 sinbeta2 cosbeta2] 

It can be found. Since, as for saying [ that the y component is 0 ], SR racev^ay surface before the field 
which SR light forms is reflected means not rotating around the direction of a chief ray of SR light after 
being reflected by two mirrors emitted in SR raceway surface, after all - between the directions phi of 
the direction alpha 2 of the mirror of the direction alpha 1 of the mirror of the 1st step, beta 1, and the 
2nd step, beta 2, and outgoing radiation SR light {(l-2cos2 alphal sin 2betal) - cosphi +2cosalphal 
sinbetal cosbetal sinphi} 

xsinalpha2 cosalpha2 sin2 beta 2 + (-sinalphal cosalphal sin2 betal cosphi +sinalphal sinbetal 

cosbetal sinphi) 

X (l-2sin2 alpha2 sin 2beta2) 

- {-2cosalphal sinbetal cosbetal cosphi +(l-2sin 2betal) sinphi} sinalpha2 sinbeta2 cosbeta2 = 0 (the 
1st formula) 

When it has ******^ with SR raceway surface before the field which SR light forms after emanating in 
SR raceway surface and being reflected by two mirrors is reflected, it v^U not rotate around the direction 
of a chief ray of SR light. 

[0032] the time of two mirrors having countered thoroughly, as for this relation — namely, ~ alpha2 
=alphal+pi beta2 = pi-beta 1 (the 2nd formula) 

At the time of **, it was concerned with the value of phi and materialized that there is nothing. 
However, the sense of the beam of light after being reflected by two flat-surface mirrors in this case SR 
light after not changing and being reflected by two flat-surface mirrors by expanding the angle of 
divergence of the direction of a vertical of an X-ray beam by one spherical-surface mirror or cylindrical 
mirror Or since it can be said that the service area of a mask is irradiated by irradiating in the required 
direction by one flat-sxirface mirror, the solution with which two conditions of the 2nd formula are filled 
is not desirable. 

[0033] Of course, when the 1st formula is filled strictly The field which SR light forms after emanating 
in SR raceway surface and being reflected by two mirrors Although it will not rotate around the 
direction of a chief ray of SR light and SR raceway surface before being reflected is the most desirable 
If SR raceway surface before being reflected is 5mrad extent around the direction of a chief ray of SR 
light, even if it will rotate, in order not to be contrary to the main point of this invention, the absolute 
value of the 1st formula should just be 0.0025 or less. 

[0034] If only the mirror shovra in drav^ng 2 is shown, since it is referred to as phi=17.5mradalphal 
=2.902radbetal =13.0mradalpha2 =-0.240radbeta2 =22.0mrad, it will be satisfied with the gestalt of this 
operation of the 1-th formula. Therefore, the field which SR light which was emitted in SR raceway 
surface and reflected by the mirror 24 of the 2nd step forms is not rotated around the direction of a chief 
ray of SR light with SR raceway surface before being reflected. Moreover, on this condition, since SR 
light reflected from the mirror 24 of the 2nd step is hardly rotating around the y-axis with a chief ray as 
shown in the plan of drawing 2 (b), when a mask is reached especially, x components hardly change. At 
the above-mentioned conditions, two mirrors are alphal -alpha2 **pi and are beta 1 and beta 2. Since it 
is sufficiently small, most of two mirrors has countered. 

[0035] The beam of light and chief ray which were shown in drawing 2 are inserted. With the beam of 
light by the side of reverse, for example, phi=-17.5mrad By setting the include angle of two mirrors to 
alphal =-0.240radbetal =13.0mradalpha2 =2.902radbeta2 =22.0nfirad 1 set of SR light which carried out 
outgoing radiation to the both sides of a chief ray at the large include angle is turned in the direction of a 
mask, without satisfying the 1st formula and each mirror interfering. 

[0036] Furthermore, in the gestalt of this operation, since 1 set of SR light which carried out outgoing 
radiation to the both sides of a chief ray at the large include angle is reflected by 2 sets of mirrors which 
are in the relation of the symmetry of revolution arovmd a chief ray as shown in drawing 1 , the 
reinforcement on overlap and a mask serves as distribution which those SR light tends to amend on a 
mask. 

[0037] Moreover, the field of SR light where SR light which was reflected by the flat-surface mirror of 
the 1st step and the 2nd step, and was reflected by the flat-surface mirror of the 3rd step, and SR light 



which passed through between the flat-surface mirrors of the 1st step and the 2nd step, and was directly 
reflected by the flat-surface mirror of the 3rd step are irradiated by the mask since the coordinates (about 
y coordinates) of the direction of a vertical of a mask differ be expanded. 

[0038] The technical problem that the field irradiated by SR Hght at the same time a rise on the strength 
is performed by putting together on a mask and irradiating is expanded is realized by making an optical 
path change SR light which carried out outgoing radiation at the large include angle as a result. 
[0039] The explanation using the formula about a certain fixed relation which should be set up between 
the direction of the above two flat-surface mirrors and the direction of outgoing radiation SR light is 
similarly applied about the gestalt of operation of the 2nd henceforth. 

[0040] In the gestalt of this operation, although the mirror of the 3rd step which is an exposure mirror 
for irradiating a mask was explained as one flat-surface mirror, you may constitute from one spherical- 
surface mirror or a cylindrical mirror. 

[0041] Next, the gestalt of operation of the 2nd of this invention is explained with reference to a 
drawing. Drawing 3 is the typical perspective view of the gestalt of operation of the 2nd of this 
invention, drawing 4 is the typical plot plan showing the relation between the point emitting light and a 
mirror, (a) is a side elevation and (b) is a plan. As for the sign 30 in drawing, as for SR light source, the 
flat-surface mirror of the 3rd step the flat-surface mirror of the 2nd step, and whose 35 and 45 SR light, 
and 33 and 43 are [ for the point emitting light and 32 and 42 / 3 1 and 41 ] exposure mirrors as for the 
flat-surface mirror of the 1st step, and 34 and 44, and 36, a shutter and 37 are [ a radioparency aperture 
and 38 ] SR light by which a mask and 40 were tumed to the wafer substrate and 46 was tumed to the 
mask. 

[0042] With the gestalt of this operation, in the gestalt of the 1st operation, the flat-surface mirrors 35 
and 45 of the 3rd step which were immobilization can vibrate so that SR light reflected by having a 
revolving shaft in the level surface may be diffused in the vertical approach, as shown to the 3rd about 
35 flat-surface mirror of drawing 3 by the arrow head. SR light which carried out incidence to the same 
point of the flat-surface mirror 45 of the 3rd step so that clearly [ in drawing 4 ] tums into the SR light 
46 which had a flare perpendicularly, after being reflected by vibrating the flat-surface mirror 35 of the 
3rd step. From this, SR light will have a flare according to the direction of a vertical as compared with 
the case where the oscillation of the flat-surface mirrors 35 and 45 of the 3rd step is fixed. 
[0043] In an X-ray aligner, since a reflection factor changes a lot to the incident angle of a mirror, by 
rotating a mirror, the incident angle of SR light to a mirror will change, and in the direction where SR 
light spreads, i.e., the gestah of this operation, when a mirror rotates, intensity distribution will occur in 
the direction of a vertical. As the arrow head showed to the direction which SR light can extend on a 
mask by oscillation of a mirror, i.e., drawing 3 , near the shutter 36, by setting up so that it may move in 
the direction of a vertical, a shutter 36 can negate the intensity distribution generated by rotating a 
mirror, and can perform uniform exposure. 

[0044] In the gestalt of this operation, namely, 1 set of SR light which carried out outgoing radiation to 
the both sides of a chief ray at the large include angle Since the flat-surface mirror of the 3rd step which 
is reflected by 2 sets of mirrors which are in the relation of the symmetry of revolution around a chief 
ray as shown in drawing 3 , and receives the exposure light is vibrated, the reinforcement on overlap and 
a mask serves as distribution which those SR light tends to amend on a mask. 

[0045] Moreover, the field of SR light where SR light which was reflected by the flat-surface mirror of 
the 1st step and the 2nd step, and was reflected by the flat-surface mirror of the 3rd step, and SR light 
which passed through between the flat-surface mirrors of the 1st step and the 2nd step, and was directly 
reflected by the flat-surface mirror of the 3rd step are irradiated by the mask since the coordinates (about 
y coordinates) of the direction of a vertical of a mask differ be expanded. 

[0046] By making an optical path change SR light which carried out outgoing radiation at the large 
include angle as a result, the field irradiated by SR light at the same time a rise on the strength is 
performed by putting together on a mask and irradiating is expanded, and the technical problem that 
equalization of exposure reinforcement is achieved is realized further. 

[0047] Since it is the same as other structures or the gestalt of the 1st operation about a function, 
explanation is omitted. In the gestah of this operation, although the mirror of the 3rd step which is an 
exposure mirror for irradiating a mask was explained as one flat-surface mirror, you may constitute fi:om 
one spherical-surface mirror or a cylindrical mirror. 

[0048] Next, the gestalt of operation of the 3rd of this invention is explained with reference to a 
drawing. Drawing 5 is the typical perspective view of the gestalt of operation of the 3rd of this 
invention, drawing 6 is the typical plot plan showing the relation between the point emitting light and a 



mirror, (a) is a side elevation and (b) is a plan. The sign 50 in drawing the point emitting light, and 52 
and 62 for SR light source, and 51 and 61 SR light. The flat-surface mirror of the 1st step, and 54 and 64 
53 and 63 The flat-surface mirror of the 2nd step, It is SR light by which 55, the spherical-surface mirror 
of the 3rd step whose 65 is an exposure mirror, the flat-surface mirror of the 4th step a mask, and whose 
59 and 69 a shutter and 57 are [ for 56 ] exposure mirrors as for a radioparency aperture and 58, and 60 
were turned to the wafer substrate, and 66 was turned to the mask. 

[0049] Since it was easy, the electron orbit of SR light source was expressed in the circular orbit. With 
the gestalt of this operation, it is reflected by the flat-surface mirrors 53 and 63 of the 1st step, and the 
SR light 52 and 62 which carried out outgoing radiation at the large include angle from the points 51 and 
61 emitting light is reflected by the flat-surface mirrors 54 and 64 of the 2nd step after that. Here, as 
shown in drawing 5 , SR light of two trains which carry out outgoing radiation of the mirror 53 of the 
1 St step and the mirror 54 of the 2nd step to the both sides of 1 set of those with two sheet and a chief 
ray at a large include angle, and carry out incidence to each mirror is reflected, respectively. By drawing 
6 , since it is easy, only SR light which carried out outgoing radiation to the positive direction of x at the 
include angle phi is shovm. SR light reflected by the mirrors 54 and 64 of the 2nd step is reflected by the 
spherical-surface mirrors 55 and 65 of the 3rd step, and an angle of divergence is expanded in the 
direction of a vertical. Then, the direction of SR light is fiirther changed by the flat-surface mirrors 59 
and 69 of the 4th step, and it is turned in the direction of a mask 58. Then, a mask 58 irradiates, after 
passing opening of the shutter 56 for controlling light exposure and passing through the radioparency 
aperture 57. SR light which penetrated the mask is irradiated by the wafer substrate 60 which applied the 
resist after that. 

[0050] With the gestalt of this operation, further, SR light which carried out outgoing radiation in the 
direction of a chief ray as shown by drawing 5 Without being reflected by the flat-surface mirrors 53 and 
63 of the 1st step, and the flat-surface mirrors 54 and 64 of the 2nd step Although pass through between 
the mirrors which have countered and it is directly reflected by the spherical-surface mirrors 55 and 65 
of the 3rd step, and an angle of divergence is expanded in the direction of a vertical, it is reflected by the 
flat-surface mirror of the 4th step and it is turned in the direction of a mask 58, there may not be SR light 
irradiated by the 3rd flat-surface mirror directly [ this ]. 

[0051] In the gestalt of this operation, since the include angle of the mirror of the 1st step and the mirror 
of the 2nd step is set up so that the 1 st formula may be satisfied, the field which SR light which was 
emitted in SR raceway surface and reflected by the mirror 64 of the 2nd step forms is not rotated around 
the direction of a chief ray of SR light with SR raceway surface before being reflected. 
[0052] Furthermore, since it is reflecting also in the gestalt of this operation by 2 sets of mirrors which 
are in the relation of the symmetry of revolution around a chief ray as 1 set of SR light which carried out 
outgoing radiation to the both sides of a chief ray at the large include angle like the gestalt of the 1st 
operation is shown in drawing 5 , the reinforcement on overlap and a mask serves as distribution which 
those SR light tends to amend on a mask. 

[0053] Moreover, since SR light reflected by the flat-surface mirror of the 1st step and the 2nd step and 
SR light which direct-people-** fi"om the light source are reflected by the spherical-surface mirror of the 
3rd step, the field of SR light irradiated by the mask is expanded. 

[0054] The technical problem that the field irradiated by SR light is expanded is also realized at the 
same time a rise on the strength is performed by irradiating at a mask SR light which carried out 
outgoing radiation at the large include angle also in the gestalt of this operation as a result. 
[0055] In the gestalt of this operation, although the exposure mirror which irradiates a mask was 
explained as combination of the spherical-surface mirror of the 3rd step, and the flat-surface mirror of 
the 4th step, it is also possible to constitute a flat-surface mirror, a spherical-surface mirror, and a 
cylindrical mirror according to arbitration two pieces. 

[0056] Next, the gestalt of operation of the 4th of this invention is explained with reference to a drawing. 
Drawing 7 is the typical perspective view of the gestalt of operation of the 4th of this invention, drawing 
8 is the typical plot plan showing the relation between the point emitting light and a mirror, (a) is a side 
elevation and (b) is a plan. The sign 70 in drawing the point emitting light, and 72 and 82 for SR light 
source, and 71 and 81 SR light, The flat-surface mirror of the 1st step, and 74 and 84 73 and 83 The flat- 
surface mirror of the 2nd step. For a shutter and 77, it comes out and, as for a mask, and 79 and 89, a 
radioparency aperture and 78 are [ 75, the spherical-surface mirror of the 3rd step whose 85 is an 
exposure mirror, and 76 / an exposure mirror and 80 ] a wafer substrate, and a certain flat-surface mirror 
of the 4th step and SR light by which 86 was turned to the mask. 

[0057] With the gestaU of this operation, in the gestah of the 3rd operation, the oscillation in the 



direction of a vertical is almost attained by the flat-surface mirrors 79 and 89 of the 4th step which were 
immobilization as is shown to about 79 flat-surface mirror of the 4th step of drawing 7 by the arrow 
head, and SR light reflected by oscillation is diffused in the vertical approach. SR light which carried out 
incidence to the same point of the flat-surface mirror 89 of the 4th step so that clearly [ in drawing 8 ] 
turns into the SR light 86 which had a flare perpendicularly, after being reflected by vibrating the flat- 
surface mirror 89 of the 4th step in the direction of a vertical. From this, SR light will have a flare 
according to the direction of a vertical as compared with the case where the oscillation of the flat-surface 
mirrors 79 and 89 of the 4th step is fixed. 

[0058] In an X-ray aligner, since it has acceleration in the oscillating direction by a reflection factor's 
changing a lot to the incident angle of a mirror, and vibrating a mirror, when a mirror vibrates, in the 
direction where SR light spreads, i.e., the gestalt of this operation, intensity distribution will occur in the 
direction of a vertical. As the arrow head showed to the direction which SR light can extend on a mask 
by oscillation of a mirror, i.e., drawing 7 , near the shutter 76, by setting up so that it may move in the 
direction of a vertical, a shutter 76 can negate the intensity distribution which generate a mirror by 
vibrating, and can perform uniform exposure. 

[0059] In the gestalt of this operation, namely, 1 set of SR light which carried out outgoing radiation to 
tiie both sides of a chief ray at the large include angle Since the flat-surface mirror of the 4th step which 
is reflected by 2 sets of mirrors which are in the relation of the symmetry of revolution around a chief 
ray as shown in drawing 7 , and receives the exposure light is vibrated, the reinforcement on overlap and 
a mask serves as distribution which those SR light tends to amend on a mask. 
[0060] Moreover, the field of SR light irradiated by the mask is expanded by SR light which was 
reflected by the flat-surface mirror of the 1 st step and the 2nd step, and was reflected by the spherical- 
surface mirror of the 3rd step, and SR light which passed through between the flat-surface mirrors of the 
1st step and the 2nd step, and was directly reflected by the spherical-surface mirror of the 3rd step. 
[0061] By making an optical path change SR light which carried out outgoing radiation at the large 
include angle as a result, the field irradiated by SR light at the same time a rise on the strength is 
performed by putting together on a mask and irradiating is expanded, and the technical problem that 
equalization of exposure reinforcement is achieved is realized further. 

[0062] Since it is the same as other structures or the gestalt of the 3rd operation about a function, 
explanation is omitted. In the gestalt of this operation, although the exposure mirror which irradiates a 
mask was explained as combination of the spherical-surface mirror of the 3rd step, and the flat-surface 
mirror of the 4th step, it is also possible to constitute a flat-surface mirror, a spherical-surface mirror, 
and a cylindrical mirror according to arbitration two pieces. 

[0063] Next, the gestalt of operation of the 5th of this invention is explained with reference to a drawing. 
Drawing 9 is the typical perspective view of the gestalt of operation of the 5th of this invention, drawing 
10 is the typical plot plan showing the relation between the point emitting light and a mirror, (a) is a side 
elevation and (b) is a plan. The sign 90 in drawing is SR light by which the flat-surface mirror of the 3rd 
step a mask and whose 99,109 a shutter and 97 are [ for SR light source, the cylindrical mirror of the 4th 
step the flat-surface mirror of the 2nd step and whose 95,105 SR light and 93,103 are / 91,101 / for the 
point emitting light and 92,102 / exposure mirrors as for the flat-surface mirror of the 1st step and 
94,104, and 96 ] exposure mirrors as for a radioparency aperture and 98, and 100 were turned to the 
wafer substrate, and 106 was tumed to the mask. 

[0064] Since it was easy, the electron orbit of SR light source was expressed in the circular orbit. With 
the gestalt of this operation, it is reflected by the flat- surface mirror 93,103 of the 1st step, and the SR 
light 92,102 which carried out outgoing radiation at the large include angle from the point 91,101 
emitting light is reflected by the flat-surface mirror 94,104 of the 2nd step after that. Here, as shown in 
drawing 9 , SR light of two trains which carry out outgoing radiation of the mirror 93 of the 1st step and 
the mirror 94 of the 2nd step to the both sides of 1 set of those with two sheet and a chief ray at a large 
include angle, and carry out incidence to each mirror is reflected, respectively. By drawing 10 , since it 
is easy, only SR light which carried out outgoing radiation to the positive direction of x at the include 
angle phi is shown. The direction of SR hght is further changed by the flat- surface mirror 99,109 of the 
3rd step, and incidence of the SR light reflected by the mirror 94,104 of the 2nd step is carried out to the 
cylindrical mirror 95,105 of the 4th step which makes a convex configuration. SR light which the angle 
of divergence was expanded in the direction of a vertical by the convex cylindrical mirror 95,105, and 
was reflected is turned in the direction of a mask 98 after that. Then, after passing through the 
radioparency aperture 97, opening of the shutter 96 for controlling light exposure is passed, and a mask 
98 irradiates. SR light which penetrated the mask is irradiated by the wafer substrate 100 which applied 



the resist after that. 

[0065] With the gestalt of this operation, ftirther, SR Ught which carried out outgoing radiation in the 
direction of a chief ray as shown by drawing 9 Without being reflected by the flat-surface mirrors 93 and 
103 of the 1st step, the flat-surface mirrors 94 and 104 of the 2nd step, and the 3rd flat-surface mirror 
99,109 It passes through between the mirrors which have countered, and is directly reflected by the 
cylindrical mirror 95,105 of the 4th step, an angle of divergence is expanded in the direction of a 
vertical, and it is turned in the direction of a mask 98. 

[0066] In the gestalt of this operation, since the include angle of the mirror of the 1st step and the mirror 
of the 2nd step is set up so that the 1st formula may be satisfied, the field which SR light which was 
emitted in SR raceway surface and reflected by the mirror 104 of the 2nd step forms is not rotated 
around the direction of a chief ray of SR light with SR raceway surface before being reflected. 
[0067] Furthermore, since it is reflecting also in the gestalt of this operation by 2 sets of mirrors which 
are in the relation of the symmetry of revolution around a chief ray as 1 set of SR light which carried out 
outgoing radiation to the both sides of a chief ray at the large include angle like the gestalt of the 1st 
operation is shown in drawing 9 , the reinforcement on overlap and a mask serves as distribution which 
those SR light tends to amend on a mask. 

[0068] Moreover, since SR light reflected by the flat-surface mirror of the 1st step and the 2nd step and 
the flat-surface mirror of the 3rd step and SR light which direct-people-** from the light source are 
reflected by the cylindrical mirror of the 4th step and an angle of divergence is expanded in the direction 
of a vertical, the field of SR light irradiated by the mask is expanded. 

[0069] The technical problem that the field irradiated by SR light is expanded is also realized at the 
same time a rise on the strength is performed by irradiating at a mask SR light which carried out 
outgoing radiation at the large include angle also in the gestalt of this operation as a result. 
[0070] It is also possible to use and constitute a flat-surface mirror and a spherical-surface mirror fi-om a 
gestalt of this operation instead of being a cylindrical mirror although the cylindrical mirror was used 
and explained to the exposure mirror which irradiates a mask. 

[0071] Next, the gestalt of operation of the 6th of this invention is explained with reference to a drawing. 
Drawing 1 1 is the typical perspective view of the gestalt of operation of the 6th of this invention, 
drawing 12 is the typical plot plan showing the relation between the point emitting light and a mirror, (a) 
is a side elevation and (b) is a plan. The sign 1 10 in drawing the point emitting light, and 1 12 and 122 
for SR light source, and 1 1 1 and 121 SR light, The flat-surface mirror of the 1st step, and 1 14 and 124 
113 and 123 The flat-surface mirror of the 2nd step. It is SR light by which the flat-surface mirror of the 
3rd step a mask, and whose 119 and 129 a shutter and 1 17 are [ for the cylindrical mirror of the 4th step 
115 and whose 125 are exposure mirrors and 116] exposure mirrors as for a radioparency aperture and 
1 1 8, and 120 were turned to the wafer substrate, and 126 was turned to the mask. 
[0072] With the gestalt of this operation, in the gestalt of the 5th operation, it can vibrate so that SR light 
reflected by having a revolving shaft in the level surface may be difftised in the vertical approach, as the 
cylindrical mirrors 115 and 125 of the 4th step which were immobilization are shown to about 115 
cylindrical mirror of the 4th step of drawing 1 1 by the arrow head. SR light which carried out incidence 
to the same point of the cylindrical mirror 125 of the 4th step so that clearly [ in drawing 12 ] turns into 
the SR light 126 which had a flare perpendicularly, after being reflected by vibrating the cylindrical 
mirror 125 of the 4th step. From this, SR light will have a flare according to the direction of a vertical as 
compared with the case where the oscillation of the cylindrical mirrors 1 1 5 and 125 of the 4th step is 
fixed. 

[0073] In an X-ray aligner, since a reflection factor changes a lot to the incident angle of a mirror, by 
rotating a mirror, the incident angle of SR light to a mirror will change, and in the direction where SR 
light spreads, i.e., the gestalt of this operation, when a mirror rotates, intensity distribution will occur in 
the direction of a vertical. As the arrow head showed to the direction which SR light can extend on a 
mask by oscillation of a mirror, i.e., drawing 1 1 , near the shutter 1 16, by setting up so that it may move 
in the direction of a vertical, a shutter 116 can negate the intensity distribution generated by rotating a 
mirror, and can perform uniform exposure. 

[0074] In the gestalt of this operation, namely, 1 set of SR light which carried out outgoing radiation to 
the both sides of a chief ray at the large include angle Since the cylindrical mirror of the 4th step which 
is reflected by 2 sets of mirrors which are in the relation of the symmetry of revolution around a chief 
ray as shovm in drawing 1 1 , and receives the exposure light is vibrated. The reinforcement on overlap 
and a mask serves as distribution which those SR light tends to amend on a mask. 
[0075] Moreover, since SR light reflected by the flat-surface mirror of the 1st step and the 2nd step and 



the flat-surface mirror of the 3rd step and SR hght which direct-people-** from the light source are 
reflected by the cylindrical mirror of the 4th step and an angle of divergence is expanded in the direction 
of a vertical, the field of SR light irradiated by the mask is expanded. 

[0076] By making an optical path change SR light which carried out outgoing radiation at the large 
include angle as a result, the field irradiated by SR light at the same time a rise on the strength is 
performed by putting together on a mask and irradiating is expanded, and the technical problem that 
equalization of exposure reinforcement is achieved is reaUzed further. 

[0077] Since it is the same as other structures or the gestalt of the 5th operation about a function, 
explanation is omitted. It is also possible to use and constitute a flat-surface mirror and a spherical- 
surface mirror from a gestalt of this operation instead of being a cylindrical mirror although the 
cylindrical mirror was used and explained to the exposure mirror which irradiates a mask. 
[0078] Although the aligner used for the device manufacture approach about the gestalt of operation of 
this invention was explained to the detail, the same structure is applicable to the improvement in 
utilization effectiveness of the synchrotron orbital radiation of an aligner at large. 
[0079] 

[Effect of the Invention] Thus, in this invention, it irradiates by the horizontally large angle of 
divergence from the point emitting light, and by approaches, such as the conventional example (2) and 
(3), SR light which was not able to be reached and used for a mask can be condensed, an irradiated 
object can be irradiated, and the utiUzation effectiveness of SR light improves. If this is used for device 
manufacture of a semiconductor device etc., while being able to aim at improvement in the throughput at 
the time of manufacture, by irradiating SR light all over a mask, lowering of the imprint precision by 
thermal strains, such as a mask, can be prevented, and it is effective in the ability to aim at improvement 
in the yield. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical perspective view of the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the typical plot plan showing the relation between the point emitting light and a mirror, 
(a) is a side elevation, (b) is a plan. 

[Drawing 3] It is the typical perspective view of the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is the typical plot plan showing the relation between the point emitting light and a mirror, 
(a) is a side elevation, (b) is a plan. 

[Drawing 5] It is the typical perspective view of the gestalt of operation of the 3rd of this invention. 
[Drawing 6] It is the typical plot plan showing the relation between the point emitting light and a mirror, 
(a) is a side elevation, (b) is a plan. 

[Drawing 7] It is the typical perspective view of the gestah of operation of the 4th of this invention. 
[Drawing 8] It is the typical plot plan showing the relation between the point emitting light and a mirror, 
(a) is a side elevation, (b) is a plan. 

[Drawing 9] It is the typical perspective view of the gestalt of operation of the 5th of this invention. 
[Drawing 10] It is the typical plot plan showing the relation between the point emitting light and a 
mirror, (a) is a side elevation, (b) is a plan. 

[Drawing 11] It is the typical perspective view of the gestalt of operation of the 6th of this invention. 
[Drawing 12] It is the typical plot plan showing the relation between the point emitting light and a 
mirror, (a) is a side elevation, (b) is a plan. 

[Drawing 13] It is the typical perspective view of the aligner of the conventional example (3). 
[Description of Notations] 

10, 30, 50, 70, 90,110 SR light source 

11, 21, 31, 41, 51, 61, 71, 81, 91,101,11 1,121,131 Point emitting light 

12, 22, 32, 42, 52, 62, 72, 82, 92,102,1 12,122 SR light 

13, 23, 33, 43, 53, 63, 73, 83, 93,103,113,123 Flat-surface mirror of the 1st step 

14, 24, 34, 44, 54, 64, 74, 84, 94,104,1 14,124 Flat-surface mirror of the 2nd step 

15, 25, 35, 45 Flat-surface mirror of the 3rd step 
16,36, 56, 76, 96,1 16 Shutter 

17, 37, 57, 77, 97,1 17 Radioparency aperture 

18,38, 58, 78, 98,118,133 Mask 

20, 40, 60, 80,100,120 Wafer substrate 

26, 46, 66, 86,106,126 MASUKUHE ********** SR light 

59, 69, 79, 89 Flat-surface mirror of the 4th step 

55, 65, 75, 85 Spherical-surface mirror of the 3rd step 

95,105,1 15,125 Convex cylindrical mirror of the 4th step 

99,109,1 19,129 Flat-surface mirror of the 3rd step 

132 Mirror 



[Translation done.] 
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83) ^j:l:imi^tlX\.^?>. tti. (3) (2)<DiSL 

/j>L. mm.^(om^^:mmiz^h$<-rh^t^z^'^^ 

3^to%— fl:^H')=5:*»''^xab'-A<o|Sttiri6itolltS[ 

ni:m^i>ijm mii¥i-2 444oo) 
HI 3iimm ( 3 ) £^S3i^so^*w^SHt:'& 

0. 0tW?^131»i^3l£^. 13 2«57-. 133 
ii^X^X'hl, 3 l*»f><?5SR3ttt!^l3g« 

3 2izx'oi&mmizmmti'tikk^tix^ 

X^13 3l,Z'm^tlX\>'^h, ^l,XZ(D'7X^'l,zm& 



(3) 

3 

h, 

[00041 

( 1 ) iimstfnziimm(o-^iznj^\z-j^ifim 

v-ii^'mt^'o . mmmzi±^x'^^\>^i>^ lo 
[0005] ztuzi^L. ( 2 ) II. mmm^mi-^ 

BgWr^Sfc*. Ji^L^t: ( 1 ) <0:J:^SrXr>'N*--rs- 
:6mfcv>x.S. Li^t^i/'h. ±SLm-Cli. 

iz^ z^-h^ffMm.ffyji(.^:^<^^^mni:Wt 

[00061 (3)li. (2) <0^c09t.. h'-Aco 
{i. (2) iO. :te#<ej#$tfC(-^&i:«v^;l. S'^. 

[0007] — ^r. s'- H^ciom&o*^:tri6itf5;*;§ 

^:%iiC^^5:«3t-rSkv^5^ttJV^T{±, ( 1 ) <^aS[^ 
k LT , 7-tSR3fc«r«!£ttkStt^*|6lfc:|!fl 
tB<Oft**J$fc^. S R3K5r*SieL^:*>%Sm r a d(0 

ftSTiiiS^-fri. I. W^\iz\mm<r^ 

^)-fc:fi<-tS^k^:tfe:«. aa^'^•:5'-y<?)iE^8^:^K5? 
im^b^£hZ.Ui. (1) k^<Ha-CJ)i.. 
[00081 Wfi . ^wmr>%^^\iz^ m 

Bitss^mHsssstrscikfciotWN-^'-:^ 

CDiEli^rfe^^fcCl^rak^^fc:, i^-b«OHaESrC 
hh S R3fc<0*T*l»l<0;*c# k t 

J: 0 . 3tSSlS<0li;«c$-ES ^ k^< . immm,z^ 
^"^iihmmmK^. t/v^-Ctt. ;^;i'-T«y h<7)|6i± 
L/v:S3l^B?rSfiWS k . 
[00091 

[il5SS:j!i?^tSfc«6<0#ai *l|BHOE3»SIStt. S 

sfcfcv^T. sR«l^±•e±3ms:y5^■c^^|fiJL, ± so 



0-83955 

4 

3lfiS:&|6lt: 2 StcSa Sn^ii--^: < k t> l fflo^ffi S v 

2gfcSfi$iut¥iiii55-{i. mia<0TiiSS7 
-**S RSA^Jo S R|liaiiirttc:*c^^:%li[ft-Cftlt§ix 

fcjfcit*^g3tL, ±3lfi8Sr»E^•c^^|6l^asfc:^>ss2 
[ 0 0 1 0 1 iifc. "sm^ffy-^ifis Rm^(:>wm 

ItS^-tAltL. 2at:ffiS2fut¥®S7-*-^>A 
It LtimA%t k fc»3!gi*f*ctBaitS^5 k *>'Jf 

[00111 ^hliZ^ 8SltS7-<^^<ktltS0&« 

[00121 aas«*fctii*^i.y::«><o!iit5 

lft<0¥ii55-*»'?>fi!iSStL'Cv^t:iJ:<, ltS:<o« 

-klttc7)Tffi55-*»'^l8«$*i"rv>t:t>i:<. 2a 

ffJt|6)-ri)¥ffi55-k \W)i^*)yY^)iHV^'^-t 
i}^(>mA^tir\^XLX<. 2gfc:ffig$iifcTiB57 

[ 0 0 1 3 1 ifc. W!mmi-?:^^^Th o , s^x^' 

[00141 *fWBiOT^N'>f xSSSIMti. ±acoS3l£ 

[00151 *^tt>V^T{i, JllI<7)^^:¥HS^ 

:/t&^:ftS-CSR|)i^ffirtfcailtSnfcK«^^, ISM 

tiO. 2t!c<Wffi5 7-*^^rV^k#tc{ift!!gSt*S:SS 
St-C# ^r*>-5 1 JSclt7t$:^f5!)tc*Iffl-t S - k jft^iTigk ^: 

[ 0 0 1 6 1 4^:. ^IKBtciJV^Ttt. 2«[<0¥1B5 7 

^Sr^^S-IktciO. lists 7-S:ig*U-C«B8« 
f*c<0«jSaM«Sr!Siti-|, J: 3 izmi:^^^h k |5|i$ 
SR!|!)i3iiiiirtfc:JiJclt$n2tS[<7)55-'CRIt$ti/i 

mzm^^(rm^i>mi^. mi^tLim<^sRWt^ 



(4) 

5 

y y K 'J J: 0 xilt'-AcolBiiari6|<oll 

[0 0 171 *3t. m2g<^ffi5^-k:±'5 
Rit?fL!i»55-tA«L^:Jfcltjtfc. m IS. 112 10 

[00 181 ?^>t. Hg8t55-c7)^!^^:<fctltSCi&« 

[00191 20 

#8SLTiiBM-4. Hl«*^H^<Oiei<^)ieH5W0®<O 
-r^^CWESaffcO, (a){ifflniii0. (b){i±iB 

0TJ>5. 0(t'^^-f■l o«sR3!eai, 11.2 la^fet 

12. 22l±SR3t. 13. 23«lllSO¥®5 
5-, 14. 24{±m2SO¥B59-. 15. 2 5« 

17ttX«!S3S^. ISJiVX^'. 20{i'>J:W^ 30 
mL. 2 6 tifejtt ^.iut S R3tC$) S . 

[00201 SR3tSl 0<O«^«ia^lS*cO3tK)ntt 

m^m^f^tl^ i:t=tSR*12. 22 imWiMilCWL 

m^tth. ^^=m&<mmrcii. i . 2 iipt>:k 

^V^ftSfaJitLJtSRjtl 2. 22*«®lScOTffi5 

^-13. 2 3tJ:0R«2ii. ^(Ttm. m2m<r>^m 

57-14. 24T!^^tlh. ZZTii. Hlfc^ 
idfc. Jllg<0S7-13. m2S<?)55-14i:fc 40 

10021} mHz3FrtXoiZ^ SRtt^ 

tsm-ejj^tyttfcL. sR«o«^^«im.«os>s^ 

h. X. z«ittSR|iiiifflrttcJ>S.Ii:fc^:l.. 
18<D+'Wi. {Jffx = 0<7)M. BJI*>. y-zfflrtfcria 50 
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6 

R^imttm^. 

[002 21 02t:'{i. SiHMfgf^t-r^^ito. x<OjE 

<^:trip)tft-S^-cajltL>tsR3t<o;^iiS-*UTv^s. m 
2g<^55-l4. 2 4t;:J:0Rlt§<x>:iSR3K{±. H 
«5^--C*SIB3Sc7)^iii57-l 5. 2 5fcJ:'5R 
It^iiJta. vx^'l 8<7)*|pitiPift^iiS. -fol*. 

LT. xmmS^l 7 -7;^^ 1 St^Sfl. 

4. vx^^^L^rSRattt. ^ffMV'JXVmih 

[00231 :*^c7)JglfCJ±. St . 0 1 -C^^tiT 

v^sidt. ^E3mnm\iz}mLtzsR^t^/>-n\i. m 

lS<^>¥ffi57-13, 23. Sg2a<^>¥fflS7-l 
4. 2A\,zWSi^tihZt^j:<. *t|6lLTV^&55-« 
®S^a3aLTWglB3g£7)¥ffi5^-l 5. 2 5tJ:») 
RSt$ix. -7X9 1 8t0j^|tjK:ifi]{t^>fl.TV^S*«. ^KO 
MSm3<7)¥H5 ^-KBSW^itS S R3t(4=5:< T t, J: 

[0 0241 SR3t{±. (SR«ljifflrt*-l6l) 
^itXt*j:%^i:i>-h. (SRttlBBtfitt 

iz%^j:%mA^%>-ySR%i »i. «??t«-ii<05%3t^ 
*>^>ajltL'CV^6<0-CJ4^r<. SRffMFi^miJr}^^ 

■frss/hs vvg§<??s R<o«^«i3i*»'?>aj«L'r < s s 

[00251 *^tt5V^T{4. JnlcDltg^r^fflS^ 

-2ft^j5j3SfF^$-ii:. sRit<r>i3m-n^i)^hmix 

:it§^rttS-CSRtt^ffirttaj«$tifcSR3t^. -ex 

^ ;t {'HBkO S R%iW^\izmmth . 
[00261 SRSimffirttJfel*$ix^SR3t«lo<0 

¥ffl r^mcctpi^sRWiMM) imm-^ifi. 2i^<m- 

h. i<552ft<?5¥ffi5 7-TS«$fUtafc:»^$itT 
V^SSR3t«0TOt±. -UWfcti. ^^nSluOSR 
S^t»4¥tfi:=5r^-f. SR3KO±3!fi8*|6l<^l5lDT' 
mfel-Sifct^l.. SR|li^rtK{i5it$iutSR3t 
{43IS*5J^— e*S*«. Stt^ri6itaJSt§*t«:SR3to 

it). SR«ijiiSrtfc:ffilt§ti/cSRB42«c<7)^lS57 
[00271 *l6BBtt5V%TJ4. ^ji^SII2m«0^ 

^(^mtisib. 2ftiO¥fflS^-<o^rin|J3J:tXtlilts 



(5) 



7 



8 



SfcH^fc. SRttjSffirttCjftit$it2t)i:«057— TS (cosai sinjSi , sinai sin^i , co 
J>I.V^«M;>'KU;>&;l'$^-tC:i'3XiSb*-A<7)®tt 10 (cosax sini82 . sina2 sin/32 , co 

1i}^(Dm(Mi:ikk:t?>:itizX*). itJcco s>92 ) . 

0 . 'm^j::^[pHzmm-i ^ fc t J: 0 . fc«?iiS . 

v>^^'<0^i56PStH?Jti-S^fc*>"r&S, [0 031] *¥iilrttai»LfcSR5lWK<.^'HKs 

[0028] jaTtC. ftftfltjfc:. 2tfccOTffl55-<0:fr in.^. 0. c o s ^ ) iJil^. SR3ie(0'<.^' WKC 

|4lt5J:i;failtSR3K<^ir|4i<7)St^3<xl.-^^&S— fia:-C*¥fflrt<0<^' h;Kc o s 0, -sin 

^coffl«i&stics:fflv^Ti)iHH-ti.. <f> ) <^mim(r)^'7-izmti>mn^^^^ 

[0 0 291 m2IZ^^tlhXdl.Z. ^t^^(>. iJCK. ^-c^^" h;U0|g2g«7)5^-tWSffl 

(sin0, 0. COS0) |tL!tSR3K<?32tS:<OS5-fe:<fc'3K«$it3ta<0^^ 
[00 301SgieoS7-<^ffiS'<.^'h;WfczWc7)^: 2«c<?557-fc:J: ORItSiiJt^^SRitO^:? h 



2[— {1 — 2cos* ai sin^iSi )cos0 

+ 2cosai s i nj3i cosjSi sin^} 

Xsina2 cosa2 s i 0i 
+ ( — sinai cosai sin^ y3i cos<^ 

+ sinai sin/3i cosy9i sin^) 

X ( l-2s i n2 ui sin* 0z ) 
— { — 2cosai s i n>9i cos/Si cos^ 

+ (1 — 2sin2 ^1 ) sin^> sina2 s i n0z cos/Si ] 



fc^ilS. -^COya^0T*l.fcV^a::t«. SRft SSS*. mia<0S5-<0:frl«iIai , iSi . IB2S<0 

^rtfc:ftS*$iifc2tS:oS7--C^$ii3tSt:SR 55-<oir[6ia2 . i82 , ^XX/&^SRtltco^<f>(0 



— {(1— 2cos2 ai sin^ 0i )cos^ 

+ 2cosai s i niSi cos;8i sin^} 
Xsina2 cosa2 s i 02 
+ ( — sinai cosai sin^jSi cos^ 
+ sinai s i n>3i cosiSi sin#) 
X ( l-2s i n2 a2 s in^ 0z ) 

— { — 2cosai s i niSi cosjSi cos^ 

+ (l-2sin2 ) sin0} sina2 sin;82 cos/82 



ff)m^i:^LX\'^m. SR9iM^f>^izmt^ti2n<r) ★Ct^rv^^ttc^rl.. 

5 y-rmi^ittdm^z s R^m&'timifi. mi^ [ o o 3 2 1 ck^ps^j*. 2«co 5 l 
tim<osRWiMmbiiSR^ff)imiiji^ff)m-cmif -cv^&t^. bp^. 



= 0 



(ml^) 



a2 =ai +7r 

i82 =7C-$\ 



(II2S) 



(6) 

9 

y H U;<r/PS 7-tcJ; "5 x»t'-i>.«fBit*ri6]<o% 
[00331 t ^ 1 iC*i®?&t:SI/c$ixS b ^ 

at: s R^(m&-ti>mip. ^^tii>m(^ s Rfiitffi lo 

tt S R3K<O±3l£S:l5rit0c7)III 0 ■CHie t ^ i t ^: I? 
Ste^UW. R«$ixSm<^SR«imHi:ttSR3t 
W±^^r|n|iO|lI 0-C5m r a dgJ^^.KmteLT 

0. 0 0 2 5mTT*tltf^V\ 

[00341 02 {C^^iut s 7-<o;^kKov^-c*-f 

*=1 7. 5inr ad 
ai =2. 902 rad 

;3i = 1 3. Omrad 20 
az =-0. 240rad 
j82 =22. Omrad 

jiiijrtfcJkW^ix, IB2g<D55-2 4fcJ:'9Rlt§*i 
fcSR3t<?Wg«-r-&ffitt. K«3<lSw<0SRttjiffli: 
{iSR3KiO±3Kti*-|6K7)IB10'CIlJIEL5:V\ dKO 
^T'{4. H2 (b) coJiffiHtc^^itTv^aiat. 
|g2S£7) 5 ^- 2 4 36»^>Rit$iTJt S R3fe&«±3ieS i: H 
ytt<^I110THi:^ifIllteL■CV'>^V^fca^). 
^'tJiMLfct^'tixjK^h&^JJfcAt^ftL^v^. ±M 30 
^■CJi, 2tSc«05^-«. 
ai —ai >=in 

\ibJim'kLX\^h. 

[0035102 fc:*$nyi3ttafc±3feS&SU.Ti£ffl! 

<r)i(M. mm. 

4>=- 1 7. 5mr ad 
-Cti, 2»Ctf55 7-«0ftS^ 
ai =-0. 24 0 rad 

01 =13. Omrad 40 

02 =2. 902rad 
y32 =22. Omrad 

ffy^y-t^m-lZb^Uz. ±mimmiz:Kt\^ 
ftS-CffiWUfc 1 «<7)SR3KSr-7Xi'<D*l6lfc:i6lft'?>*l. 

[ 0 0 3 6 1 § <i>t:. ^s^OJg®tiJV^Tti. 
<?5Mlfflt:*:#v^ftjrcttJltL3tia£OSRjK5-. 01tr 

^^tix\^hx d i,z±mi(om'ox'm&m^c^i>z^ 

S2e<057--CRItLTV^S;t«>, ^ti^OSR3t*« 50 
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1 0 

[00371 ifc. m2gco¥1SS7-tcJ:0 

m^tmsmmm^^-izm^iif^sR^b. ^ 

|g2g<OTffiS5-OS$-3iBiUTif«m3gO 
^BifS^-tiOKStSti^SRaKi:*^ •^xi'com. 

-7X ^' trggstsiis s R3eo®i«{afc*;$iLT V ^ 

[0 0 381 IS^fctT. :*:§=v^^?STaiStLtSR3t 
i^i:^^-\tX-?:^i'l,zm) Lxmtth Z b izX 
O^TyTti^ffhtlhbnmk. SRmzmt^tL?> 

miitlt:k:thb\^oWm'^^tiX\^^ . 
[00391 CU:O2ec<0Tiii5 y-<Dlj[^}5XX/m 

\^xm^m\^timmm2tmcrm^ff)mmiz-:>\,^ 
xi^mmizm^iih. 

[00401 ^^mskff)mBi>ziiuxii. '7:^^iizmMt 

[00411 d:iz^ *iSBHom2<oiiss<^®c-ov^-c 
0iioi&#!i^LTiiWS. 03tt*jSMB<7)m2<O|lifeW 
jeS<O^W^S0-C*> 0 . 04 \im^b S 5-<0g| 
«2rSrt«5*»<«ia0-CJ>O. (a){4liH0. (b) 

iiimmxht.m'PVf^soiisRtm. si. 41 

JiSBt^. 3 2. 4 2ttSR3e. 3 3. 4 3Ji|glg<^ 
34. 4 4J4l|2g<7>¥ffi57-. 3 5. 
4 5J4M«S^-Tfc5IS3g«0¥ffi57-. 3 6{±i^ 
^>7^-. 3 7«X«[^5g. 3 8{±v;^^'. 4 0(±'> 
xWnSR. 4 6(4vX^'K:r6l(ttiTJtSR3tT*S. 

[00421 :*^<o}gsf«. IS 1 (^m&cmmrcii 

H^*>oyj:||3gOTS57-3 5. 4 5*>'. 03<O 

K. *TOrtt|lIi6«|i&*tTRIt$ii^SR3eS:®E 

i 3 tCiS 3 aoTO 5^-45 OP-^KiASt L 
tSR3t{±?B3g<7)¥E57-3 5^JH!l$-*SC: tt 
J: -:»TR»Sn/v:afe:SK*r|JatSwSp 9 s R% 
4eb^h. ZnZblfih. SR3K{±lg3g<7)^ffi5^ 
-3 5. 4 50fii!ltJ:'9. BS^fiTV^SJ^titHS 

[00431 Xi^5tllB(Ci5V^TIi. 

■frl-^ifctiOS^-^coSRatiOASfftA^^bt. 5 

y—ifimm.-thzbiiz}^-oxsRit}mifih-)i^. -r^: 

fciOvX^iTSRTfe&JJlfctf^*^!^*!^). t^*)^. 

m3\zi^^ yif-secm&miz^^'^Lfziio^z. ^ 



(7) 

1 1 

[0 0441 t^j:hi=>. ^mskmmizm^xii. ±3t 

OffliEt^Vva-^Bt^^o-CV^S, 10 
[00451 *)t, mia. |g2S(O¥ffiS7-tJ:0 

IS, |g2g«O¥S57-«O0Srjl3SLTi:«IS3g(?D 
[004 61 *e«ktT. :*:tv^«STaj|tLytSR3fc 

05ser-/r*sit*>nsi:^i^fc:, sRaKtssw^iT-s 20 

[00471 -?-<0fl!l<7)flB^»|gtoV^T Jim 1 <OlUS 

[ 0 0 4 8 1 . ^wmm 3 <ollifc<^ffl[tcov 
M$:#raLt:ittws. m5it^^(om3(7imi<r> 30 

%i:^ctmmmmTh*) . (a)iismm. (b) 

J±±ffiBT'S.S. 0+1*^5 Otis R^eS. 51, 6 1 
{ii^Bt^. 5 2, 6 2iiSR3fc, 5 3, 6 3{imia£^ 
¥ffi5^-, 54, 6 4{im2ScO¥ffl5 7-, 5 5, 

5 7ttXM53iaiS, 5 8{1VX:7, 5 9, 6 
9<iBSIt55-T*Sm4ac0¥ffl5^-, 6 0ll'>x 
w^^ss, 6 6ttv;^:?tr6itt'^iiJtSR3K-c&S. 
[00491 sR3ie®i7)m^i)i3i2:fs#«)ta^>nftjrc 40 

^L:t. i^mummz-M. m^5 1 , 6 1*»A>;*: 
l'V^^5ST'a5»LA;SR3t5 2, 6 2*«|glg<0¥ffi5 
5-53, 63tcJ:0^$<x, -fcO^, ll2SWiB 
57-54, 64-CRIt$<tl.. ::^-CJi, 05fc:5rr 
J:3tc, miS057-53, |g2S<0$7-54tt 
lffl2t!PtO, ±3l£iaiOSIHfc:*:#i'^ftS"rai«U, 
tl-fitOS ^-KAIttl. 2y!lcr)SR3t$-eit-?*tRSt 
ts. 06-cii, e#«^3ttf>, xO]E<o:Srini{c^^S</.-c 
a5ltt)tSR3to;^iS:5^LTV^S. SI2g<055-5 

4. 6 4izxm^^nj:isRm.m3&mms.y so 
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1 2 

- 5 5 , 6 5 1 i 0Rlt3<xffiE^ri6]tc|liJcft*q&»c3 
tlS. -5-<^S, Mtlg4acOTiB57-5 9, 6 9KJ: 
*) s R3t<^*ifii*^t ^><i-7;^^ 5 8<o:6•|6]^^|fiI^t^>i^ 

IBPaJ5:ji3aLT, XWum&57iW^^. vx^'S 
8{cMSt$ixS. vx^'^^tTtSR^Ktt, -S-ioai^ 
i''xh5-^Lit'>x->'NSR6 OtBgW^ixS. 
[00501 3l^«}g®Tii, St, 05 -C^^tl-C 
v^SidH, ±^*|6lttiJ«LfcSR3ttt, miScT) 
¥ffl55-53, 6 3, m2a«0¥fflS5-5 4, 64 

LTa«SS3g<7H*ffi55-5 5, 6 5t:J:i5Klt3 

fS»5ri6)tlllfcft*5Hyi:3it, ®4SWTO55- 
•Cmi^tlX'7X^5 8cr>WitZ1flH'ri^tlX^^^¥. Z 

(ornmm 3 mm s 5 s R3Kti^r< x t> 

[00511 4^<0Jg®K:tJV^T t , 1 
SJ:9fcmig<057-, ll2g<?D57-<0«,S*^ 
$<t-CV^Sfeft, SRtt^rttJftStSit, m2S<05 
7-64fc:J:"5R»$ii^SR3t<0Jg|itrSffiU, RSt 
S B?0 S RiUjitB i: (i S R3t<^±3lSS*-|«n^Iil •) "C 

[ 0 0 5 2 1 S ^>fc:, 4^<0Jg®fctJV^-C t S 1 (OH 

fecoj»®fci^«fc, imi(mmtz:k.^\^nmvmL 

tiii&cosRm. m5iz^^ixX\'^i>Xoizi^co 
HI OfIiHE««KOll«fc:*S 2ffliOS ^-TRItLTV^ 
4Jt4^, ^fL^>OSR3fe{)«-7X^'±'r*5:0-&v\ -7:^ 

[0 0531 ife, m2g<WiiB5 7-fc:J:'5 

Mlt^Jiyt: S R3fci: , 3tSA»^>tt«f Al«-S S R3t t 
|g3Stf^lB57-t:J:0Rflt$fi.53t«>, vx^'tHg 
m$ti?,SR^(r>mUim:^ixX\,^i>, 

[00541 *£»i:LT, ^mm<mmiz}5\.^xi,±t 

\,^n^SiSiLtzSR%^-7X^izm»t^ZtizX 0 
^T-ynmhtli, t Wl^liZ^ S R3tfc:H^3tLS« 

m:m^ht\^omM^>^^fix\^h. 

[00551 ^^c7)Jg.littJV^T«, vx^'trMSfr 
7-S:S53gc^M5 7-tm4Sco¥H5 5 
-<rm-^tLXWmLt:.t^. ¥ffl57-, «ffl57- 

[00561 iXt, *I6BB<^SI4 c7)|ltS«0}B@[fcoV^T 
0ffiS-#«SUTglB^S. 07»i2|£^<7)||4cO||tt<O 
je®<O«5»:WMffl0-CJ>O, 08Jifl3t^fc 5 5-<0S 
«S:^tt«^»«S0-C*)O, (a)«fl!IH0, (b) 
MhWm^hh. 04'«^7OliSR3KS, 71,81 
Ji^tefeA, 7 2, 82{iSR3t, 7 3, 83Jillia<^ 
¥ffi57-, 74, 84Jim2g«0¥ffi55-, 7 5, 
8 5tiB§St57--CS>5m3gmBii55-, 7 6{ii^ 
^•y^'-, 7 7<iXMlS3a5g, 7 8{iv;^^, 7 9, 8 
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9<MSt57-. 8 0Ji'>x->'vS«. •CS>l.|g4S<0 
86JiVX^tIfi|(t4><TJtSR3te-Cfc^. 
[00571 :*^Sfi<OJg®-C{l. ^3<^|ISS^®T{i 
@^'S)-?:tm4a<0Tffi5 7-7 9. 89*«07<^|g 
4 gco^ffl 55-7 9i6fiFt^9rc*§ ixT V J: d 
{5ff^itJriSlfc:fifi|Tfrigfc=5:^TtJ 0 , mUzi *}m 
$n:tSR3KS:®EJrffitfcl5rtS. H8t?flH'^.*»^:J: 
3 fe:^4 a«0¥B 55-8 9 co^^tcAW L:t S R3t 
J±|g4gc7)^ffl5 5-8 9 5r^a35ri6lt^$-*S CI t 

5-7 9. 89<Ojgi6t:J:0. S^^fLTV^SJ^^tCJt 
$2LT®iar|iilt J: OJfc{p'0 ^#tS i i: t=5rl.. 
[00581 XiS^TlSIBfciJV^TJi. 5 5-<0A«ft 

•frs ^ fc J: OiiirtnfiitJnass-^-rs^ti^. s 5- 
*qil!rts::fctJ:-^TSR5b5^5^ri6i. t^i) 

2|ESittc7)»®ttJV^T«®ii35ri6ifc. mK^^pjfi^ 
t-rSiIfctC^rS. >'-^-y:J'-7 6li, 55-<0igl!)t 
J:0v>^^'±'esR3tai%ff ^»*i5:*ri6i. -r=5r*)t>. S 20 
7fc:i^^«y:?-7 6c%S^t^9rC^UJt<k^t. »il 

[00591 ^t.-^, :*^<^®ti3V^Ta. ±3t 
S<oMfflk::'c§ v ^ftJTcaJlt L^t: l fio s R3t& . 0 7 

S|g4ao¥ffi5 5-$-Siil$-«i:TV^S/::tf). ^ii^cD 
SR3t*«-vx^'±t**5:'5-&v^. vx^'±'ei05Sfl[*«J: 30 

[00601 ISIS. ^2gOTH55-fc:J:'? 
K«i5ii^3g«0«|ii55-fc:R«Sn:tSR3Ki:. m 
IS. |g2giO¥E55-oraS-ajSfrttifm3gcO 
«ffl5 5-fc:J:0Rit$futSR3fct(cJ:-?T. '7:^^' 
izam^tih s R7t<r)^{ilfc^§iiTV^S . 

[00 6 11»S*i:LT. :K^\^n^imtfiSR% 

*)^T'yripfThiitbmmz^ SR^izmM^tit 

dwmtf^m^^tix\>^i,. 

[00621 -e<OffiOfi^^«figtOV^TJ±^3<7)|liS 

V^TJi. vx^'tHg8«-S!iltS5-2rSg3S<7^ia5 
5-tll4g<0^ES55-<0ffl-&1f:fc LTiiaHU^**. 
^H55-. «E55-i5J:tX>''JyHU*;P55-i& 
ffiSK 2ttoa^i3-»i:TlSB!t-r&C: fc t^H-C&S. 
[00631 IRtc. *|gBHOll5<^)llifc<^)}^@fcoV^T 
0jiiS:#!iLTiJiBWS. H9JJ*5^<Ol|5<7)||i{[<0 

mm(omffmmiTh 0.010 tiiBt^h 5 5 -co 50 
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m^i^p-rmmMmrch*) . ( a ) {iffliiH. 

(b) {i±ffl0TfcS. 0«t'«r^9O<iSR3feS. 9 
1. 10 1{i^3t^. 9 2. 10 2liSR3t. 9 3. 1 
0 3JilllgO¥ffi5 5-. 94. 104{im2S<7)^ 
fflS5-. 95. 10 5Ji!iWS5-T*)SII4SiO>' 
!JyHy;{r;U55-. 96»4i^^-y^-. 9 7(4XS3 
ji^. 9 8I4-7X^'. 9 9. 1 0 9{iTO55-T*S 
ll3a<0¥H55-. 1 0 Oti'^x-i'Nafi. 10 6tt 
VX^'t:|6){t'^il^ S R^X'hh. 
[ 0 0 6 4 1 S R3fciSO«^fiiiSrffi#i7);it:ftH«l3iT 
^ tfc. :4^cO?gffiiTJ4. mj^9 1 . 1 0 1 
:*C^lr^^^S-Ct«ltLJtSR3K9 2. 10 2*«mia<0¥ 
Hi 5-9 3. 103tJ:OR«$tL. ^<om. ^28 
(?>^MS5-94. 104X^^ill. ZZX\i. 0 
9{C^J;3C. miS<055-9 3. m2g<?)55- 
9 4 fc t, 1 ffl2«Clr'5 . ±*ll<7)S«fc:*:§ v^ftJTCas 
ItL. ■t*im<055-fcAli-r62^c7)SRpt^-?-:h. 
-fii.Slfr6. 01 0-CI4. S#<0;ttf>. x<0jE<0:^|6I 
tftS*-cajltL^:SR*«;^i^2:S^LTV^&. Il2a<0 
55-94. 104t:iORIt$tl>tSR3!£J4. letll 
3S<0¥ffl55-9 9. 10 9t:J:OSR3t<D*-[&I*«^ 
t<c>ii. flliJ^?:5r-nB4a<7)j^»J>H»J;«r;l'55- 
95. 10 5t7JtSixS. fliBj^'JyK'J;<^;W55- 

9 5. io5iziio&mjji^izmAim:k^tim^ 

<xytSR3tJ4. -eo^^. v;^^'9 8<o:6-l6lfc:|6Ut'?><t 

-e<oa. X«[S)i^9 7^gyt:a. 
S:t«XOi^^-y^'-9 6<oraPSS-)ijaLt:. "7;^? 9 
8izm^tli>, v;^^$r23aLfcSR3ttt. 

h imtS Lfc"^ X wnSR 10 0 izam^tlh . 
[00651 y^mUffijmXlt. Sgfci. m9Tm^tLX 
V^Sidt. ±3(^:6^|iiJtaiStLfcSR3t{4. lgia<o 
TB55-9 3. 1 0 3. |g2a<0¥M55— 94. 1 
04. *tm3<^)¥ffi55-9 9. 109fc:RSt$il& 
^fc^:<. it[filLTV^S55-fiO0^a3iLTttS^lg4 
gco>'yyK'J;i{r;U5 5-9 5. lO5tJ:0RSt3 
ii. »li:fr[6ltlltScft*«lfc*c:^n. -ex^'9 80^rifilfc: 

[00661 >|s^<?DJg®fcj3V^T t> . IS 1 jSiim&.-t 
Si3fc:®lS<^55-. m2S<^55-cOftJS*^ 
$fLrv^S/c«>. SRJftMiBrtfcJiatSix. ^28^5 
5-104 KJ: DRSt^n:^ S R^(m&-tm\i. K 
^^tLimco s RHiMffifc li S R3Ko±3til*l«Oco|lI 0 

[00671 ^(^tZ^ ::^:m&<mWiiz)i\,-^xi:>mi<^ 

;tlfi<OSR3l£5r. 09fcfl^$iiT<rM,J:9 
0 0 T'lliejiPt««?)gi« tWS 2 fflco 5 5 -TRSt 
l)3t«>. ■efl^><OSR3lfc&«'7X^'±-C*SrO^V\ -^x 

[0 0681 ^/c. HI S. H2g<DTM5 5-. tJi 
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t;r^3aOTiiii$9-tJ:0SStS*i^SR3tt, mi 

[0069] ISSk LX. ^m&mmi,zii\^xii:k^ 
V ^ftS-easit S R3tSr-7X fcrjiit-ri. C 1 1 J: •) 

[0070] ^tsojgjsTJi. vx^' izmtthm 10 
\>^xmfS,-t?>zti>'Sim-cS)h. 

[0071] iJCfc, *IKB<Ol^6iO|lttc7Wg®t:oV^T 
0fflS-#{!SLTiiBfrS. HI l»±*»BBc7)®6<^ieSS 

( b ) tt±fflHT*S. @*flr^l 1 0liSR3tS. 1 
11. 12 1li5&3t^> 112, 122{±SR^. 11 
3. 1 2 3{i®ia<0¥ffi5 7-. 114. 124(i® 20 
2a<0¥®5^-. 115. 12 5imM^y---Cht 
|g4g<0>'UyKU;^;l'55-. 1 16liv^r-y^-. 
117J4XSjm«. 118«VX^'. 119. 129 
{4K»57-t-ft2.^3g««55-. 120{i'>i 
12 6{4v;^^'t:|6ltt^>n)tSR3tCJ>S. 
[0072] 4i«MSiO«®-CJ4. HScOjUfet^ffi-Cti 
@^fc-5!tll4gc0S^'J:^K'J;i&/l'S7-l 1 5. 1 
2 5*«@i ltf5|g4g«oi^y 1 1 531 

LTR«Sii:tSR3K5-|Bi:*^fc:J£ltrSJ:at^S9 30 

^mt^':>x\.^h. mi2X'm^ii^xoim4&<^i^ 

m4a«i^ U y K U 7- 1 2 5 ^ SllS-frS CI k 
t J: -5TRItS*i^1^K:Sl:^riiiIfc:ffi*« *) Sr^foit S R 
3tl2 6t^:S. ZffiZbii^^. SR3tJ4®4g<^i/^»J 
>'KU;<f;l/57-l 1 5. 1 2 5<7)^tJ:0. 

[00 7 3] X»S3\3IMfct5V^-C«. 
t:«L-CRSt¥3&>':*c§<3gfl:-rS/c46. 5 7-$-lllSES 40 
■fr&C:f:tJ:0S7-^<^SR3fe<^AStft3!)^fl:L. 5 
5-*«liH&tSC:fct=J:oTSR3t*«&*«&:firi«il. 1"^: 

m.-tt:itiz^?>. v^-y^'-l 16{±. 
fStJ:>5vx^'±-CSR3fe*«J£»f<c>ns^rinl. 
•^.01 Itci^-v-y^'-l 1 6(JM6^t:^9iT^L;tJ: 
a (c. IBit:fri&ifcii< i d fc^^l. ^ k i 0 . 5 7 

[0074] t^j:h-h. :mmmmizi5\,^xii. ±3t » 
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1 6 

s<oMiiic:«c# v >ft e^-cajit 1 a«o s r3KS: . m i 
fc:^r*2fi<o$7-TRit$-fr. -ecofsstTt^g 

ttl.lg4 g<Oi^ 'J y K 'J 5 7-i&lgi)$ -frT V 
-eii'?)<0SR3t*«-?:^^±T»5r'3-&VK vx^'± 

[0 0 7 5] mig. ll2g<0¥fflS7-. iSJ: 
t^ll3g<^¥iii57-fc:J:0R«$*utSR3ti:. 3tS 
!b»^>aSf AjfrT S S R3Ki: *«m4 ©(Di/ U y H U S 

ib^ -^x^izmm^til S R3t<ofglS{ilfe*:$<xTv^ 
S. 

[0076]l6*fcLr. :k^y.^nSXmLi:iSR^ 

i:imi:^^^x-7x^iz$m txmMti ::ttzx 
f)^Tyrifif^h1^ttm^^z^ sR^iizfm^ti?> 

[0077] ^<7)ffi<^fiBS^aflEtoV^TttS 5C7^ 

-Srfflv ^TilBH L^ijEp'S^ y y H y 5 7-<oft 0 fc:^ 
S. 

[0078] ^^<7)mfi(mmiiZ'oux'f^<^ xsss 
mt(r>mmiim^m^<^Mimyt<7)mmim[^±tzm 

[0079] 

( 2 ) . ( 3 ) ^*ffi-C»4vx ^' 

:iti/^X^ ^siP-oi^S R^^:m:Lxwmmzfmt 

S^i:*^-C§. SR3t<^if!lffl^3!plfil±t-S. Ztli:^ 

mwm'm<o'f^<^ yt^w^izmm-nm, ssmtiJJt 
x^±mizsRmmstri>iitizx*). -^x^^m^ 

|6l±^ai. k *«-C§ 2. k V ^ 0 I. . 
[0iS«ofS»^riaHg] 

[01] ifmifnW, 1 <^^<^S<^:feS»9^ffiaTife 

[02 ] ^3t^k 5 5-<^5l«^^t^*WESaTJ> 
S . ( a ) tUBBH-Cfcl. . ( b ) {4±fflB-Cj>& . 
[03] *l|BB<O^2<'^O?e®co:^««Mffi0-Cfc 

[04 ] ?Bt^k 55-oW«?rSrt«5WES0T* 

(a) {ifflJfflSTfcS. (b) {4±iii0-C*)|.. 
[05] *l6BHom3<^)|ISS«D?KS<D:^*W^ffi0T* 

[06 1 WU^h S 5-<ORfli^5tt^^WEffi0Tft 
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i. (a) IHfflffi0-eJ>l.. (b) {i±BH-CS)S. 2, 102 

[07 ] *f|BB0^4 (D||iS<7)jg®<^)«^(|t|M«aT* 13,23 

S. 3. 103 

[08 1 m^^t S ^-c^W^S-flrr^aSWEHaT* 14,24 

4. (a) JiMiH0-C*S. (b) {i±jiD0-Cj)S. 4, 104 

[09 ] ^m(om50mi<mm<^^fmimvs> 1 5 

[010] m^t 5 ^i-^i«wiEg0-c 
*>s. ( a ) «ffliffi0-c*)S . ( b ) ii±mmvhi>. 

[0111 *l|HB<O^6<O||iScOJB®<O:^W^0-C 10 
[012] mAt 5 ^-<OR»^Srr^WSa0'C 

( a ) nmmM-chi . ( b > jiifflH-c^s. 
[013] mm ( 3 ) <Dm^m.<7)msmwm-cf> 
a. 

[«r^<7)Si^] 

10, 30. 50, 70, 90, 110 SR^tS 

11, 21,31,41, 51,61, 71,81,9 

1, 101, 111, 121, 131 mt^ 

12, 22, 32, 42, 52, 62, 72, 82, 9 20 
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112, 122 SR3t 

33, 4 3, 53, 63, 73, 83, 9 

113.123 lllS<?>Tffi55- 

34, 44, 54, 64, 74, 84, 9 

114.124 I|2g<0¥ffi55- 
25, 35, 4 5 ||3g<7)¥ffl55- 
36, 56, 76, 96, 116 i'^r-y^'- 



17, 37, 57, 77, 97, 117 

18, 38, 58, 78, 98, 118, 

20, 40, 60, 80, 100, 120 
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1 33 



26, 46, 66, 86, 106, 126 VX^a. 
|fiHt^>tlJtSR3t 

59, 69, 79, 89 mS^O^MS^- 
55, 65, 75, 85 m3S<^ffi5^- 
9 5, 10 5, 115, 125 SB4a<0flM>''Jy 

99, 109, 119, 129 5g3giO^S57- 
132 5^- 
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